esp@cenet - Document Bibliography and Abstract 



Page 1 of 1 



Wide spectral bandwidth virtual image display optical system. 
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Abstract 



A wide spectral bandwidth virtual image display optical system. The system includes an image source, a 
combiner, and a relay group. The relay group is a catatrioptric relay group that includes a reflective 
optical element, and a refractive lens group that includes at least one doublet and a diffractive lens. For 
some applications, the catatrioptric relay group may be replaced by a hybrid refractive-diffractive relay 
group, thus eliminating the reflective element. The diffractive optical element of the hybrid optical 
element is encoded on one side of a lens. The hybrid optical element forms a refractive/diffractive 
achromat to provide for primary chromatic aberration correction. The refractive lens group is also an 
achromat to provide for chromatic aberration correction. Power distribution between the hybrid optical 
element and the refractive lens group is such that secondary chromatic aberration of the refractive lens 
group is balanced out by the secondary chromatic aberration of the hybrid optical element. The 
diffractive optical element is desired using higher order wavefront correction terms encoded on one side 
to reduce spherochromatism and secondary spherochromatism of the relay group. One lens may have a 
conic or an aspherical surface to further reduce the spherochromatism and secondary 
spherochromatism. Asymmetrical aberration and distortion resulting from the combiner are compensated 
for by the reflective optical element. To minimize the residual aberration of the optical system, the 
reflective optical element is tilted and/or decentered. The system has a relatively wide spectral 
bandwidth, has good imag e qua lity, has simple optics, is ultracompact, and provides wide field coverage 



and large field overlaying. 
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[002 0] ( 5 ) «nBeiRa*» < fcCl c -*W»ffifeiRII 
ii^-YX'J -j K^sR^-295C3- KitStlio 4 . 

4. ^<©i8^, iS^©Sia&iR^«*^u>X ; >';u 

-X23©U>X27,28,29©5%©4>ft < 1 0*5Ril 
#5. Ell r«^-TX»; 9 K3t;^T29© 1 -3©StE33 

«^S5®r*s. 

[oo2i] ( 6 ) ±se ( 2 ) TbM ( 5 ) mv&mztx 
zmtwrn* s f a 20©7t^^tc <t «j ^ o 

©<fc ^ ^^*tl*©feiRM4 SSfj^CCii^ffcf h. 
[002 2] 3 6JC. EI*rje^5RT»J(5t»IS»Bai*X« 



(4) 



1*3*2 7 0 5 8 8 0 



3 



[0024] 1L 2 5*ltfjfiOfc*»ll!Ccj:»)«JilE*tl 
[002 5 ] 



-14.7867 
C 5 = -0.207811E-2 
C„ = -0.5 70015 £^ 
C 1 7 =-0.124571E-5 
C 2 2 = 0.253730E-6 

(Mtttt 40.8679 
C, = 0.781415E-3 
C ll =0.169583E-3 
C 17 =0.254529E-4 
C l2 = -0.600655E-4 

^9X^9 0 8.75637/ 
^'U + ^^f^X -8.32869 

n«eH[= -16.177 



*1 

0 



-4.4317 

C 8 = 0.40700E-3 
C„ = 0.375767E-5 
C„ = -0.254268E-6 



15.0 -12.55501 
C i0 = 0.161392E-44 
C 14 =-0.373330E-6 
C„ = 0.160307E-6 



-550.78 0 
C f =0. 16964 7E-3 
C 12 =-0.244154E-3 
C 19 =-0.392 984E-4 



(in) 
0.315 



tfl£f(deq) /¥£ 
-30.0 2.835 
C 10 =0.17082 5E-3 
C 14 =-0.114474E-4 
C,t = -0.340554E-4 



5.4/5.4 



1.35 



Z (x, y > ttC i Z 



i (x, 



EH/WHS 

4.60832/ 
2 .85118 
2.85118/ 
-10.0335 
y ) * i # 1 *p€>24{CO 



Xa? h F 2 



X n ? h B k 7 



«B»fSR-W>WiB± 

f (p) =213.300 P 2 

(in) 
0 



0.300 
1.900 



iEffi/HffiCin) 
5.8/5.2 

5.2/5.2 



[0 02 6] Z 5 (x, y) = x 2 - y 2 40 

Z, (x. y) =y <x 2 + y 2 ) 

Z 10 (x. y) =y (3x 2 -y 2 ) 

Z ai (x. y) = (x 2 +y 2 ) 2 

Z 12 (x, y) =x 4 - y 4 

Z l4 (x. y) = x 4 -6x 2 + y 4 

Z l7 (x. y) =y (x 2 + y 2 ) 2 

Z a , (x, y) = 3x< y + 2x 2 y 3 -y» 

Z It (x, y) =5x 4 y-lOx 2 y J + y J 

Z„ (x. y) = (x 2 + y 2 ) 3 



f (p) =n*jBaT4ffi«*cBBB3*iT*J»). ptttt 

wssrc. (+> *atc6*rt«:***wu, <->« 

*ata3B5r««Ctp**WO. ( + > OW3tt«*fiIt, 
(+) <BfHz>*W:±jfr|ajr, ( + ) <7>«»«SB#ti-^ 

JiS^-e 2 =- (fi^tt) 2 -e&o. -ti*w-f>^-c 

^it6ft> 2S«fcfi= 0.58765 amr, X-**hJHR« 
= 0.17m mX?$>2> 0 

[0 02 7] H3*#«8r*t*SiC«-Ctt/;* h y* 
€> 0 CO»2©SUSWaH 1 • 2<DUX7~&20Vl&m$ 



(5) 



$$2*2 7 0 5 8 8 0 



9 



10 



[0 02 8] Jfttcffiffcfw X^U-fft^Xf^Oatt 
MSmiX &£«§22. »<i7<J v KfflSrHflr u>X$OU 

35«^1<D)1»tU>X^-7-36. m2<DSJTU>X^ 

* - 7"2 5 a * S . ® 1 lit U > X y ;U - ^ 36« 

* •^> ; X(*7' , ;XA37. h38. ®5fU>X39. 

(. „ (-40=&WT<5. ^2CD@&f U>X^Jl--7'25 10 
ate/Ur^U* H26a ( U>X27a £28a £WT-5>) 

X27a. 28a. 29aCOM*JBf5l<!;ft^¥@«^S22<D 

[0 02 9] fcU:. SftJjir&ftSn/dAX-'^ h J^tgJ * 



: it§©&Sl 7* 4 X 7* U -f ->x f A tc O I > r & I, fc „ 

ztm? z>tc#>m>mic $ tiz. m&<Di%mmtt*&w 

f-ACO^PMSo 

[03] 02. 3CD^Xf-A-C(tffl^n-5.JSS*7t^T 
£K$5fe 0 te*»ifi©JBrai«: J: & fifc** •< x -f u -f ^ 
X f - A cogs 2 (D^SS^JcoPJffia. 



[HI ] 





(6) 7 0 5 8 8 0 



[H3] 




7D> h^-isCDfaS 

rsoxsmm. *vy*>i~TM (56)«*xae DS63- 583i7 ( j p. a> 

90216. ^>^3 • ^P^ • X— f**, 
• K^-f^ 28414 



